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(54) METHOD FOR SKT FOTBdG/ SORTING GRAIN BY OOLQR AND SELECTING/ 9CKTING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To identify grains and 
foreign matter of a different color frcm grains 
of good quality or foreign matter of the same 
color as grains of good quality or transparent 
foreign matter and pulverized grains through a 
single process and select/sort and remove a 
reject by emitting a third light with a 
wavelength zone other than a two-wavelength 
zone to the grains, then detecting the amount 
of a transmitted light and selecting/sorting 
and removing grains whose internal quality is 
different frcm the grains of good quality. 
SOLUTION: A light of a blue light zone frcm a 
fluorescent tube 16 is received by a sensor 23 
and a light of a red light zone is received by 
a sensor 35. In addition, a near infrared light 
frcm a halogen electric bulb is received by a 
sensor 28 and a light of a blue light zone frcm 
a fluorescent tube 20 is received by a sensor 

32. Signal outputs frcm the sensors 23, 28, 32, 35 are connected to a signal 
processing means in which the signal outputs are amplif ied, compared and 
arithmetically processed and a removal signal is output. This removal signal 
activates an ejector valve 8 to jet a compressed air frcm a nozzle orifice. In 
addition, colored grains and foreign matter of the same color as grains of good 
quality or transparent foreign matter and pulverized grains are blown off frcm 
among the grains of good quality, then are transferred to a conveyance means 
frcm a reject delivery aperture to be delivered to the outside of the device. On 
the other hand, the grains of good quality are recovered by the conveyance means 
after passing through a receiving trough 7. 
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* NOTICES * 

The Japanese Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] ****** which mixes this invention into grain, 
especially a grain of rice is related with the grain color sorting technique and equipment which carry 
out the sorting elimination of the defective using an optical means. 
[0002] 

[Description of the Prior Art] It explains, there being a grain color selector which these people 
proposed and which was indicated by JP 5 8-229517,A, for example, and referring to view 5 below as 
a color selector which carries out the sorting elimination of the tinction grain with which an excellent 
article and a color are different conventionally using the light of a different two wave region, and an 
excellent article, the same color or transparent foreign matters (the piece of glass, the piece of 
plastics, the piece of a metal, the piece of earthenware, piece of porcelain, etc.) from an excellent 
article, 

[0003] A lighting means 51 to irradiate light at the grain which passes a predetermined detection 
domain in the method of both sides of the grain passage 50, The optical detecting elements 54 A and 
54B which consist of an optical detection means 52 to receive the reflected light from grain, and the 
background 53 are opposite- **ed. the lighting means 51 It consists of a halogen lamp 56 which has 
the fluorescence spool 55 which has a light region, and a near- infrared ray range, and the optical 
detection means 52 consists of a lens 57, a dichroic mirror 58, light filters 59 and 60, and photo 
sensors 61 and 62. Moreover, the light filter 59 and the photo sensor 61 are suitable for a light 
region, and the light filter 60 and the photo sensor 62 are suitable for a near-infrared ray range. 
[0004] And while light is irradiated from the lighting means 5 1 from the supply chute 63 at grain, a 
tinction grain is discriminated with the light-receiving signal of a photo sensor 61 and a tinction grain 
is removed by the airstream from a nozzle 64, a foreign matter is discriminated with the light- 
receiving signal of a photo sensor 62, and a foreign matter is removed by the airstream from a nozzle 
64. 

[0005] there is ****** (the case where it is one of the unripe grains when a grain of rice is a husked 
rice, and it is a white rice — general ~ "-- carrying out — **** — called ") the interior of whose is 
****** in a grain of rice Although the cortex section has the component equivalent to an excellent 
article while the appearance has the color equivalent to an excellent article, the interior is ******, 
and since a flavor is also inferior when appearance is bad and moreover carries out cooking rice, 
since it has the white opaque section, the sorting elimination of the ****** is usually carried out out 
of the grain of rice as a defective with the tinction grain or the aforementioned foreign matter. 
[0006] and in carrying out the sorting elimination of the ****** using the above-mentioned 
equipment Since the appearance and the cortex section of ****** are the same as that of an excellent 
article, there is no difference with an excellent article in the amount of reflected lights, as mentioned 
above, and sorting elimination cannot be carried out as a tinction grain or a foreign matter, After 
removing a tinction grain and a foreign matter out of a grain of rice beforehand, the fluorescence 
spool 55 which has the light region of optical detecting-element 54B is erased. A grain of rice after 
removing a tinction grain and a foreign matter is again supplied to a selector, only the transmitted 
light from a grain of rice is received by the photo sensor 61 of optical detecting^element 54B, an 
excellent article and ****** are discriminated with the light income, and the sorting elimination of 
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the ****** is carried out from the .excellent article. 

[0007] By the way, while it considers as the technique of carrying out the sorting elimination of all 
the defectives at once using the above-mentioned equipment, the halogen lamps 56 and 56 of optical 
detecting-element 54B are erased and the amount of reflected lights of the light and the amount of 
reflected lights of near-infrared light are detected in optical detectin^element 54A Although it can 
consider detecting the amount of reflected lights of the light, and the amount of transmitted lights of 
near-infrared light in optical detecting-element 54B In this case, it became inadequate irradiating of 
the near-infrared light to the background 53 of optical detecting-element 54B, and an excellent 
article and ****** had the trouble where fault arose in sorting of a transparent foreign matter. 
[0008] Thus, if a grain of rice is supplied again and the sorting elimination of the ****** i s not 
carried out after removing a tinction grain and a foreign matter beforehand in the above-mentioned 
equipment, an excellent article and a defective cannot be sorted out certainly. 
[0009] 

[Problem(s) to be Solved by the Invention] Let it be a technical technical probrem that this invention 
offers the grain color sorting technique and equipment which discriminate the tinction grain and 
excellent article with which an excellent article and color are different, the same color or a 
transparent foreign matter, and ****** from an excellent article by one processing in view of the 
above troubles, and can moreover carry out the sorting elimination of the defective from an excellent 
article certainly. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical probrem the grain 
color sorting technique of this invention While the light of a different two wave region is irradiated 
at grain, the quantity of light of the aforementioned two wave region from this grain is detected. In 
the grain color sorting technique which discriminates and carries out the sorting elimination of an 
excellent article, the same color, or the transparent foreign matter while discriminating and carrying 
out the sorting elimination of the grain and the foreign matter with which an excellent article and 
color are different While the 3rd light which has wavelength regions other than the aforementioned 
two wave region in the aforementioned grain was irradiated, the amount of transmitted lights of the 
3rd aforementioned light from the aforementioned grain was detected, and the technical means of 
carrying out the sorting elimination of the grain with which an excellent article and an internal 
property are different were provided. 

[001 1] Moreover, the lighting section which irradiates the light of the two wave region which the 
grain color selector of this invention forms the chute for guiding grain into predetermined grain 
passage, and is different from this chute to grain, The optical detection means which consists of the 
light-receiving section which detects the quantity of light of the aforementioned two wave region 
from the aforementioned grain is opposite- **ed to the method of both sides of the aforementioned 
grain passage. In the grain color selector which ****ed the ejector which operates with the signal 
from the control section connecting with the aforementioned light-receiving section in the 
aforementioned grain passage It forms in the lighting section which irradiates the light of third 
wavelength region other than this two wave region while the light of the two wave region which is 
different the account of a front in the lighting section of one aforementioned optical detection means 
is irradiated. The technical means of forming the light-receiving section of the aforementioned 
optical detection means of another side in the light-receiving section which detects one quantity of 
light of the aforementioned two wave region and the quantity of light of the wavelength region of the 
above third were provided. 

[0012] It is good to make light of the aforementioned two wave region into the light and near- 
infrared light. 

[0013] While light of the aforementioned two wave region is made into the light and near- infrared 
light of an arbitrary wavelength region of the aforementioned light, it is good to make light of the 
wavelength region of the above third into lights other than the aforementioned arbitrary wavelength 
region. 
[0014] 

[Embodiments of the Invention] Hereafter, one example of this invention is explained, referring to a 
drawing. In drawing 1 , the raw material tank 2 is formed in the 1 side upper part in a frame 1, and 
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the soffit of the raw material tank £ is oscillating ****** 3 } and is laid on the vibration generator 
system 4 which consists of vibrator etc. And oscillating ******3i s connected to the chute 5 inclined 
and formed. That is, the upper limit of chute 5 which made the cross section with the V character 
type is approached and prepared in **** of oscillating ****** 3 3 and the soffit is made to face 
among the optical detecting elements 6 A and 6B of a couple, forms tubed **** 7 which should 
receive further the grain of rice which falls from the soffit of chute 5 underneath the chute 5, and 
connects a conveyance means 13 to discharge an excellent article to the soffit of **** 7. Moreover, 
in order to remove a defective and a foreign matter out of the grain of rice which falls detection 
domain F, the nozzle opening of the ejector-mechanism bulb 8 is arranged near detection domain F 
while falling in **** 7 from the soffit of chute 5. The ejector-mechanism bulb 8 is connected to the 
compressor outside drawing through the ****** spool 9, the defective exhaust port 10 is formed 
underneath the ************ bulb 8, and a conveyance means 14 to discharge a defective is 
connected to the defective exhaust port 10. And the control box 1 1 and the control panel 12 as a 
control section are formed in the upper part of a frame 1 . 

[0015] Drawing 2 is an important section enlarged view of a grain color selector, and explains the 
optical detecting element 6 hereafter. 

[0016] The optical detecting element 6 is constituted from the lighting sections 15A and 15B which 
irradiate light, the light-receiving sections 18A and 18B which receive the quantity of light from a 
grain of rice, and the background 19A-19D by the grain of rice which falls predetermined detection 
domain F, on both sides of detection domain F, counters and is prepared. 
[0017] And lighting section 15A of optical detecting-element 6A consists of two or more 
fluorescence spools 16 A, 16B, and 16C which have the wavelength of a blue-glow region and a red 
colored light region, and a tungsten halogen lamp 17 which has a near-infrared ray range, and 
lighting section 1 5B of optical detecting-element 6B consists of two or more fluorescence spools 
20 A, 20B, and 20C which have the wavelength of a blue-glow region, and a tungsten halogen lamp 
2 1 which has the wavelength of a near-infrared ray range. 

[0018] Light-receiving section 18A of optical detecting-element 6A is constituted by two light- 
receiving meanses 25A and 25B. moreover, light-receiving means 25A It has a condenser lens 24, 
blue VCF 22, and the sensor 23 that detects the quantity of light of the light which passed this blue 
VCF 22, and outputs a detecting signal, light-receiving means 25B It has the condenser lens 26, near- 
infrared-ray VCF 27, and the sensor 28 that detects the quantity of light of the light which passed this 
near-infrared-ray VCF 27, and outputs a detecting signal. 

[0019] Light-receiving section 18B of optical detecting-element 6B is constituted by two light- 
receiving meanses 29A and 29B. light-receiving means 29A It has a condenser lens 30, blue VCF 31, 
and the sensor 32 that detects the quantity of light of the light which passed this blue VCF 3 1 , and 
outputs a detecting signal, light-receiving means 29B It has the condenser lens 33, red VCF 34, and 
the sensor 35 that detects the quantity of light of the light which passed this red VCF 34, and outputs 
a detecting signal. 

[0020] In addition, what is necessary is just to choose suitably the VCF whose wavelength region is 
1400-1600nm considering the VCF whose wavelength region is 600-1 lOOnm as red VCF 34 as near- 
infrared-ray VCF 27 that what is necessary is just to choose suitably the VCF of the domain whose 
wavelength region is 400-550nm as blue VCFs 22 and 31. 

[0021] Drawing_3 is a block diagram showing the control circuit of this equipment, and the detecting 
signal of sensors 23, 28, 32, and 35 is connected to the signal-processing means 36 which consists of 
the OR gate, amplifier, a comparator, an arithmetic circuit, etc. The elimination signal 37 outputted 
from the signal-processing means 36 is connected to the ejector-mechanism bulb 8, air is blown off 
from the nozzle opening, and elimination of a defective and a foreign matter is performed. 
[0022] Next, the operation in the above-mentioned configuration is explained. If the switch formed 
in the control panel 12 is turned on, a grain of rice is thrown in in the raw material tank 2 from the 
chute pipe of the bucket elevator outside drawing and oscillating ******3is driven, a grain of rice 
falls in chute 5 from the ****, and it will be transported to detection domain F from chute 5 soffit 
one by one while it carries out the ** style of the **** of chute 5. 

[0023] The grain of rice supplied to the detection domain is illuminated by the lighting sections 15A 
and 15B, and incidence of the light from a grain of rice is carried out to each light-receiving meanses 
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25 and 29. While the light of the blue region from the fluorescence spool 16 is received by the sensor 
23 through the lens 24 and blue VCF 22 as reflected light from a grain of rice, the light of the red 
colored light region from the fluorescence spool 16 is received by the sensor 35 through the lens 33 
" and red VCF 34 as transmitted light from a grain of rice. 

[0024] Moreover, the near- infrared light from a tungsten halogen lamp 17 is received by the sensor 
28 through the lens 26 and near-infrared-ray VCF 27 as reflected light from a grain of rice, and the 
light of the blue region from the fluorescence spool 20 is received by the sensor 32 through the lens 
30 and blue VCF 3 1 as reflected light from a grain of rice. 

[0025] Sensors 23, 28, 32, and 35 are always also supervising the background 19C, 19D, 19A, and 
19B which was illuminated with the fluorescence spool 20, the tungsten halogen lamp 21, the 
fluorescence spool 16, and the fluorescence spool 16, and was adjusted to the same luminosity as an 
excellent article. Although drawing 4 is the output wave of each sensors 28, 23, 32, and 35 and the 
elimination signal 37, if the ^auTwhich the parvus can discriminate [ change of a signal ] by the 
reflected light of light regions, such as a tinction grain and a black stone, if an excellent article passes 
the wave of sensors 23 and 32 to detection domain F passes, the difference of light and darkness will 
be sensed greatly. 

[0026] Moreover, even if it was the case where change did not arise to the signal of the 
aforementioned sensors 23 and 32, when a foreign matter discriminable by the reflected light of near- 
infrared regions, such as a piece of glass, a piece of plastics, and a white stone, passes detection 
domain F, the wave of a sensor 28 senses the difference of light and darkness greatly. 
[0027] Furthermore, even if it is the case where change does not arise to the signal of each 
aforementioned sensors 23, 32, and 28, into a grain of rice, it is a grain of rice, and has the color 
equivalent to an excellent article, and ****** which has ****** inside is mixing. Transit Q f ****** 
to which the parvus can detect change of a signal by the transmitted light if an excellent article 
passes the wave of a sensor 35 to detection domain F senses the difference of light and darkness 
greatly. 

[0028] The signal output of each ********** 23, 28, 32, and 35 is connected to the signal- 
processing means 36, amplification, comparison, and data processing are performed in this signal- 
processing means 36, and the elimination signal 37 is outputted. The elimination signal 37 operates 
the ejector-mechanism bulb 8, and the compressed air is injected from the nozzle opening. And the 
compressed air blows away a tinction grain, an excellent article, the same color or a transparent 
foreign matter, and ****** out of an excellent article, the tinction grain, the foreign matter, and 
****** which were blown away are transported to the conveyance means 14 from the defective 
exhaust port 10, and are discharged outside the plane, and an excellent article is recovered by the 
conveyance means 13 through **** 7. 

[0029] A dashboard 38 may be formed between a tungsten halogen lamp 21 and detection domain F, 
and background 19D is illuminated, without the light from a tungsten halogen lamp 21 being 
irradiated by the direct-detection domain in this case. 

[0030] Although the fluorescent lamp 16 is formed in the fluorescence spool which has the 
wavelength of a blue-glow region and a red colored light region in the gestalt of the above- 
mentioned implementation Fluorescence spool 1 6A may be formed between the fluorescence which 
has the wavelength of a red colored light region, and fluorescence spool 16B and C may be formed 
in the fluorescence spool which has the wavelength of a blue-glow region, for example, the red light 
from fluorescence spool 16A Light is received by the sensor 35 as transmitted light from a grain of 
rice, the blue glow from the fluorescence spools 16B and 16C As reflected light from a grain of rice, 
light is received by the sensor 23, the near-infrared light from a tungsten halogen lamp 17 is received 
by the sensor 28 as reflected light from a grain of rice, and ****** C an be removed with a tinction 
grain and a foreign matter. In this configuration, fluorescence spool 20A of optical detection means 
6B may be switched off. 

[003 1] Moreover, while the fluorescence spool 16 of optical detection means 6A is formed in the 
fluorescence spool which has the wavelength of a blue-glow region altogether Consider light- 
receiving means 29B as the same configuration as light-receiving means 25B, and background 19B 
is considered as the same configuration as background 19D. Furthermore, even if it is the case where 
it considers as the configuration which prepared the light source which has the wavelength of a red 
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colored light region in one side of £he opti.cal detection meanses 6A and 6B, and prepared the light- 
receiving means and the background of red light in another side of the optical detection meanses 6A 
and 6B The amount of reflected lights of a blue glow, the amount of reflected lights of near-infrared 
light, and the amount of transmitted lights of red light can be received simultaneously, the tinction 
grain and excellent article with which an excellent article and color are different, the same color or a 
transparent foreign matter, and ****** are discriminated from an excellent article by one processing, 
and sorting elimination can be carried out from an excellent article at a time. 
[0032] In addition, in the gestalt of the above-mentioned implementation, the light used for the 
identification from an excellent article and ****** should just be light other than the light used for 
the identification from an excellent article and a tinction grain, and the light used for the 
identification from an excellent article and a foreign matter that the light used for the identification 
from an excellent article and a tinction grain should just be the light although a blue glow is used for 
the identification from an excellent article and a tinction grain and red light is used for the 
identification from an excellent article and ****** in addition, as light source of the wavelength of a 
red colored light region, the slit laser light source which has not a fluorescence spool but a 760- 
800nm wavelength region is sufficient. 
[0033] 

[Effect of the Invention] While the light of a different two wave region is irradiated at grain, the 
quantity of light of the aforementioned two wave region from this grain is detected. In the grain color 
sorting technique which discriminates and carries out the sorting elimination of an excellent article, 
the same color, or the transparent foreign matter while discriminating and carrying out the sorting 
elimination of the grain and the foreign matter with which an excellent article and color are different 
While the 3rd light which has wavelength regions other than the aforementioned two wave region in 
the aforementioned grain is irradiated Since ****** which has the white opaque section can be 
discriminated and removed inside by carrying out the sorting elimination of the grain with which the 
amount of transmitted lights of the 3rd aforementioned light from the aforementioned grain is 
detected, and an excellent article and an internal property are different, The grain and the foreign 
matter, the excellent article, the same color or the transparent foreign matter, and ****** from which 
an excellent article and color are different can be discriminated from an excellent article by one 
processing, and sorting elimination can be carried out from an excellent article at a time. 
[0034] The lighting section which irradiates the light of the two wave region which forms the chute 
for guiding grain into predetermined grain passage, and is different from this chute to grain, The 
optical detection means which consists of the light-receiving section which detects the quantity of 
light of the aforementioned two wave region from the aforementioned grain is opposite-**ed to the 
method of both sides of the aforementioned grain passage. In the grain color selector which ****ed 
the ejector which operates with the signal from the control section connecting with the 
aforementioned light-receiving section in the aforementioned grain passage It forms in the lighting 
section which irradiates the light of third wavelength region other than this two wave region while 
the light of the two wave region which is different the account of a front in the lighting section of one 
aforementioned optical detection means is irradiated. By forming the light-receiving section of the 
aforementioned optical detection means of another side in the light-receiving section which detects 
one quantity of light of the aforementioned two wave region, and the quantity of light of the 
wavelength region of the above third The light-receiving section can detect the amount of transmitted 
lights of the light of the third wavelength region from grain, and the grain with which an excellent 
article and an internal property are different can be discriminated. Therefore, the grain and the 
foreign matter, the excellent article, the same color or the transparent foreign matter, and ****** 
from which the excellent article contained in the grain from a chute and color differ with the signal 
from the control section connecting with the light-receiving section can be discriminated from an 
excellent article by one processing, and the sorting elimination of all the defectives can be certainly 
carried out from an excellent article by operation of an ejector. 

[0035] By making light of the aforementioned two wave region into the light and near-infrared light, 
the grain and the foreign matter of color which are different from an excellent article in the amount 
of reflected lights of the light can be discriminated certainly, and an excellent article, the same color, 
or a transparent foreign matter can be certainly discriminated in the amount of reflected lights of 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 2001-07-10 



near-infrared light. 

[0036] While light of the aforementioned two wave region is made into the light and near-infrared 
light of an arbitrary wavelength region of the aforementioned light, by making light of the 
wavelength region of the above third into lights other than the aforementioned arbitrary wavelength 
region, the sensor which receives the amount of transmitted lights can be used as the sensor with 
high photographic sensitivity in a light region, and photographic sensitivity can make a cost low in 
wavelength regions other than a light region compared with a high sensor. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] While the light of a different two wave region is irradiated at grain, the quantity of light of 
the aforementioned two wave region from this grain is detected. In the grain color sorting technique 
which discriminates and carries out the sorting elimination of an excellent article, the same color, or 
the transparent foreign matter while discriminating and carrying out the sorting elimination of the 
grain and the foreign matter with which an excellent article and color are different The grain color 
sorting technique characterized by carrying out the sorting elimination of the grain with which the 
amount of transmitted lights of the 3rd aforementioned light from the aforementioned grain is 
detected, and an excellent article and an internal property are different while the 3rd light which has 
wavelength regions other than the aforementioned two wave region in the aforementioned grain is 
irradiated. 

[Claim 2] The lighting section which irradiates the light of the two wave region which forms the 
chute for guiding grain into predetermined grain passage, and is different from this chute to grain, 
The optical detection means which consists of the light-receiving section which detects the quantity 
of light of the aforementioned two wave region from the aforementioned grain is opposite- **ed to 
the method of both sides of the aforementioned grain passage. In the grain color selector which 
****ed the ejector which operates with the signal from the control section connecting with the 
aforementioned light-receiving section in the aforementioned grain passage It forms in the lighting 
section which irradiates the light of third wavelength region other than this two wave region while 
the light of the two wave region which is different the account of a front in the lighting section of one 
aforementioned optical detection means is irradiated. The grain color selector characterized by 
forming the light-receiving section of the aforementioned optical detection means of another side in 
the light-receiving section which detects one quantity of light of the aforementioned two wave 
region, and the quantity of light of the wavelength region of the above third. 

[Claim 3] The grain color selector according to claim 2 which becomes considering the light of the 
aforementioned two wave region as the light and near-infrared light. 

[Claim 4] Claim 2 ** which becomes considering the light of the wavelength region of the above 
third as lights other than the aforementioned arbitrary wavelength region while light of the 
aforementioned two wave region is made into the light and near-infrared light of an arbitrary 
wavelength region of the aforementioned light is a grain color selector given in three. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional side elevation of the grain color selector of this invention. 
[Drawlng2] It is the important section enlarged view of the grain color selector of this invention. 
[Drawing 3] It is the block diagram showing the control circuit of the equipment of this invention. 
[Drawing 4] It is explanatory drawing of an output wave in each configuration of the equipment of 
this invention. 

[Drawing 5] It is the important section enlarged view of the conventional grain color selector. 
[Description of Notations] 

1 Frame 

2 Raw Material Tank 

3 Oscillating ****** 

4 Vibration Generator System 

5 Chute 

6 Optical Detecting Element 

7 **** 

8 Ejector-Mechanism Bulb 

9 ****** Spool 

10 Defective Exhaust Port 

1 1 Control Box 

12 Control Panel 

13 Conveyance Means 

14 Conveyance Means 

1 5 Lighting Section 

16 Fluorescence Spool 

17 Tungsten Halogen Lamp 

18 Light-receiving Section 

19 Background 

20 Fluorescence Spool 

2 1 Tungsten Halogen Lamp 

22 Blue VCF 

23 Sensor 

24 Condenser Lens 

25 Light-receiving Means 

26 Condenser Lens 

27 Near-Infrared-Ray VCF 

28 Sensor 

29 Light-receiving Means 

30 Condenser Lens 

31 Blue VCF 

32 Sensor 

33 Condenser Lens 

34 Red VCF 
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DRAWINGS 



[Drawing 4] 
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1 

bhtz. mmkfr^c»m3i2$iSki&<7)%BLi:&tiiL. & 
AAkrafefcL<H31W*Jltt*WJLT»l!l» 
^^L^h^^^^t-S^ 3 03fc£BBJtf-& k k *> 

«««3i5*aa»^*j!aw»i: . B!fiE^a»<o?>Hrife2ifc 

ffifiBR8E8B^W«frfc«»L, IH258(SWkaB*Lfc 

K%&&a&&0ffim*, MKS3r&2«««*>3e* 
siift^ k fc & t»2**«ja*Mo«iH(o«««<o3e* 

JH1H-&JB3I«£#JSU flS*^>«IE3e«tH«#gW)S 

<o3iaifc *«Kfi-r*»e»fc»i«Lfci k sr^k-rs 

k L?&&I1l^2iBttalSfM&raq£K. 

[00 0 1] 

tea**-* mmxn^& A£ jhv yxmsm 

[00 02] 

l&*0>tm] «!*, #!&4 2»*««>*fcjaVYC. & 
Ak feOSMrft«fiak . & Ak net L< f2S§HJJtf)Ji 

JTOrfc*) kfcAA*»4.ai»l»*^*-e»aH!ffisaikLr 
UL *amAjWtI^fcmtt«r»Pl l 8 - 2 2 9 5 1 7 

[0003] ^agfjss o*>wffltfrfc:tt. m&ffMtm 

HtiBW4«K*=3K*«Hfrr*!H^a5 1 k, «H 

5^^K5 3k3&»«9«r&*?«ttfiai5 4A, 5 4B#*f 

«5 5kifi*i1*«tirt*Mny>5xr5 6k*»i» 

3fc^Jfi#S5 2{S. 1-^X57, 
4 ^i7-58« ft^7^*5 9. 6 O&t^S^-b 



( 2 ) MOT 1 1-621 

2 

mi. 6 2*»&»j£3*VO*ft. 3t^7-f;P 
* 5 9 2stf/S5E-fe 6 1 \&PB3Q$!tM. L fc OT'*> 
9 . 3^7 -f 6 0 &tXS3t-b ^62 l^aBsB^K^Wt 

[0004] *LT. «»^A-h6 3*»4>««»tj!i 

*ft&teftfc*£rt.6kkfc{;:. ^ft-fc>^6 2<^3fcfl 
-•HcJ: rjJUt&fiHMU ^X;P6 4*»J«>tf)3ESlSfc:J: "9 
10 jtftttHf&Sft*. 

[0005] 3fettfc«*<^)i*iaf3fifl»««rA fttfrftitt 

»*ttli*^MR3M!* Afc |5l^Ofe$:^-bT I** k fc fc 
fc. «Ji»#fiAfcW!WjR#fr*LT^4fc«0O, |*i 

BjW»<, l/frfc^Lfc*£fctt**fc#*fctf>. a 
«, JWSK-^tBEWlik fc fctc^fiAk LT#e+*»fc 

20 [ 0 0 0 6 ] * LX . JJffiBatfflV^r 

XJMWA Ak R tTft 0 RMttifcAAfc OJUiS: 
< . k L XMWmZ-tZ £ fc Sri vfc 

*>. ft^^tft*tt+3&»63iettk»lli^HHfeLfca» 

£MLT. JIH^fca«k^llfc*LfcfiW)*tttaaB6 
BfcW;£«36 t . 3t^^tfJg5 5 4 B *>g3frfe mit 

k»«ttk *a«S!lUTJtA*»fe»«ltttaBB»*LTV^ 
30 5. 

[0007]kd^)T\ '±Eiaitfflv^T— *fc:^T<o 
*&Afc»WW*f-*#Bjk tT , ^«ima5 5 4 B<7) 
y\o^-'y 7 5 6 fcffi L , ^^ffiSP 5 4 Afc: 

iiV->T^^SIt3t«kia#n3t<OKIt3fe*k 

■r h k k «• fc % 3&¥$aaj8ff 5 4 b tc*>v ^T^r^oRif 

*«fc2E*31*<03Si3iaik £ k 38ft»i 

5 3 s^mm^imi&F+ft k =5: 0 , ^ n °p k HfeX 
JiafflflsfirWHi^aiSilfcTft'&jW^ t & k RIB^ft 
40 o^. 

[0008] COi 5 fc, JJESfflfc:*i\rVCtt*&*»t 
»«fi!ftk«ftkS»*L>tflfc. Saae&Srtt^LTft 
«ttS-aW!II»*L=SrWiiHFBBIfc:AAk5FliAk SrSSIl 
■*-&CkliT , &*i». 

[0009] 

|SMWit3&»^», HAkfi#0«JWr&#©l&, AAk 

isi-fet t< JiSBB<oM%xtm4m^ 1 mcnimx'&sh 
kissot. L^fcfletEfciiA^^^fiAtaaBfe*^:'* 
50 ^mfk^MmsmmRxms^m^i-h z t *m&tm 
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Mh-th. 
[00 10] 



[0015] fS2tm&^mmm^m»ikkssvgi 



*MJt!BU flAfc^^l^r^aK&tfMII^IBBfL ^&^iKft£BSfff S5PJ?g& 1 5A, 15Bt, am 

awfltraaiiMiS-f-iWHftsawRrifeteiJt^T, tots r^vyv 1 9a~i 9Dkj&»/5>«j££*u ^mssBF 

StTft k k fcfc, WiS«1!^^l5fE»3<^«6««a^ 10 [0017]^-U, 3£t*8ffi& 6 AOftgtyfflS 1 5 A 
*£*KBU J^fcrtaHHt<^*4»tt£a«llli**- #fe3t^k3Stfe5tHS^ft?:^?»1Si!c^^l 

*, fcHofiltSW^Rfclll&fc. 6A, 16B, 1 6Ct, SWBft^SrW-f S^oyy 

[00 11] ifc. *3|sJto^-fe^asiJi£gti. Br^ «8Rl 7kflK3h. «¥«m»6B^)IBl«»l 5B 

tf3iB»iiWrtfc«tt**F«rt-««:a6<^>^ a- h fcR«\ {4. lHS3K«^*t^5a»oaj|fiflf2 0 A, 2 0 

ks^jl - h*»few»fifcjKr* 2«j£««»tsjiiMrr* b , 2 o c fc , ifism3tw«>«* *:*rr*^NDy>« 

S^^t^^^^^^iaj^S^tiFiE^SrJS^Mfiy [0018] 4fc, 3fc3*«?ajSP6 A^SftSB 1 8AJ22 

#fc*rRU tWE3?3Wkii»LfcW»*3&»6«>a^t: otf>*fc¥R2 5A, 2 5 Btei OffifiSSfrCfcO. « 

J:9fWr*i^ot^^^WIB^«Wrtfc:SMRL3'MR ft*&2 5A{i, ^1^X24^ Wfe7-f/l^-2 
tt©»jHS!BSWC:feVvt. — #«0We*5*t*Hi#Rtf)jig 20 2k. £<3#fe7*/W*-2 2£^L3ttfe«W6*£tft 

. fffleS'Sr-S 2«««<%e*IHSH-* tttti ajLT&artt^£tfJ;fi-rs-t:>~9--2 3 k ®K 

2&%mjJwm=com&i&coftzmtT&mwmzm #&2 5 bj±, «3Ki^yx2 6 1 , ifisww? 

& L „ flHTtf) 1?SE3fc^ai^S^^3feSP £ . mflS 2 SfcH 2 7 k . i OjWf-lg 7^;^-2 7 £iffi® Lfcftcoft 

[00 12] IWE2«[ftJ*?5**, T9«*t3ffjJ^HKi: [00 19] #«&ajS6 B«03Bfcgil 8B(42-^>c7)g 

"TSkJ:^. ft^f$29A, 2 9Bfci OflWtS^r*"? , 

[0013] 1&E2»*«*Mfc*. arET>TK3K<0fiE«iS 2 9 Ali. S3KL->-X3 0 k % *fi:7 ■* 3 1 k . 

SJ*^>*k 3S*»3fci:"*-6 k k t IffiSBHaafcfttt Z<Vft&7 /t^- 3 1 Lfc*0»l5*£lftfflbT 
^t^^E«fil*£W^T0«3Kk^*t 30 2 k£<S;t. **?«2 

[00 14] 9Btt, S3ei/yX3 3t, ifrfe74>W-34fc, <I 

i%pn<nmm.<?>mm hit. ^min-mMMzmmi: -01^-3 4 taaiuwiwaiateftai ltj$ 

#BKL&£t&ft9!'*-&. SI fcSHT, 7\s-Mlfo<V ai©-*^ffijtJi-*-fe>"9^3 5i*iiiTV^. 

HBlJtaW=JWH* 2 frRJt. 1KB* V* 2<0T^J4 [0020] -f ;W-2 2 , 31k LT 

JBBSM&H3T*oT, v\M 7U-?%:t'frt>Z:&WM it, %Attft<tir*.fcr4 0 0—5 5 0 nm^I(7)7^P 

«WLTRttfei'3.-h5fc:JR«LTft&. "f l2gfefttftP6 0 0~-l 1 OOnm^^^-S^ 

«IBTM2:V^k=5rL^>'a.-h5co±^{i, SHftgBg «7 -f ^^-27 Ulit^l 400-160 

tt^6A, 6BOHfc:HA-£ % 3£>(c, £>\x~b53) 40 [ 0 0 2 1 ] 03f4:fc^HOi6yp[H]&£^t':7 r n-y 7ffl 

T^frfctt, ^a-h5<?5T**»<>«rF^**tt*»t4 TftO, *>-t-2 3, 2 8. 3 2, 3 50^ajft-^ 

f-* mm^m 1 3 s . t k . ^ » - h 5 ^.m-f-isoa^s 3 6 ^a*&$ixs . fi-f-^^a 3 6*^ 

^'x ^ 9-*A,~f 8{ix-^-1=9 Sr^LTH^n yy [0022] <JCfc±E«JRfc4i*t*ftEfflfcov^TR!!B-*- 

Uv"9--lcSait"C*9. i^?^-^/8«T* ft. SHfcrCjM'l 2KRJtfc^>f -yf^ONU S^I-cO 

(Cl27AA#ain 1 OSrlgft. 7£hfUtma 1 0tC<4^ ^s>> 7 HxK-^Oya - h aM 2 



[00163 »&£fcas6 m^«itii®HF ^srr 



5 

mfctZ k k i>lzisj.-h 5Tm^^ltii^mF 

[0023] «lt{i^Ht=«^$^3m(iMH8a51 5 
A. 1 5Btz£*)m B J&ti. mkfrh<7)ytff&«(?>%.yt 
^&2 5, 2 9KA8*£fl.g>. Wimi 6j&>£><0#BHS 

-f M - 2 2 £ M ~> r-fc >~9"- 2 3 *t£ k k 1> 

%kLXU>X3 3mf$F&7 4 !l>9-3 4£SIoT-fe 

[0 0 24] Any^Wl 73&»6<03fi**He 

^/^--27tai->r-fe>~9--28fc3Bes*».. soffit 

X3 0aWWS7^W-3 lS:ji-oT-tr>^-3 2^ 
[0025] ^^-23, 28, 32, 3 5W, 

Sjtt2o, A D y^2 1 . mm\ e&vmxm 

1 6(cJ:>9!!aW**uftiHitRlt^*Sfc:SI»$*utAv 
^9*>yH19C, 19D, 19A, 19B«>££L 
TV»*. H4»±»-fe>^— 2 8, 23, 32, 35&tf 
Bf^^3 70tfJ7J«C£>6#. •fcV-9-^2 3, 32 

[00 2 6] 4fc. BUie-feVlf-2 3, 3 2«fft^ 

[00 2 7] JSC, 1913** 23, 32, 2 8© 

fc^LTV^ftttatfaALTV^*. -t^-3 5c?)j& 
&ffi$Effl F fc JMtoWMrf 4 k iWDSMWi'hS 

»*3e-c»asT'* 4»««M^ijfrf 2. k*# < m 

[0028]#*^t 2 3, 2 8, 3 2, 3 5com 

*te*3 7a*titfj$;h.*. Bfc2HIJ*3 7iix5>x?*- 
ffi»££Ui. AA4:BIfefcL<li 

ifstiteires, »*aif»«att3FiiiiWfajpi o*» 

7£jIoT!fBiI#&l 3CJ: OEFJRSfi*. 

[00 29] ^sny>€^2 lk&Jii&HFkOigfctt 
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fl)^3 8$r|gftr*>J;<. £<tf$£\ y\oyyfl#2 1 
[0030] JJE«IW»RSKC*JV vai. St3fc*T 1 6 £ 

10 3K3*u 6 B , 1 6C*>4»<OHH&3e{i, 

4><Z)£^fcL"C-fe^-9--2 3fcJ:93*Sii, Any 
y«^l 7*»6<«SjSW*tt, #tfc&»fc«0RM*fik LT 
2 8fcg}fc$*u »:Rttl£IKg&&W(ftk k 

[0 03 1] *Wftaj¥«6A«OS3fc*l 6££ 

5t36^R2 9 B *f&t¥8i2 5 B k |H]«tf)flfj£k U A 
■y^^^h'igB^W^^vyKl 9Dk|3Ifit 
20 <7)ffif&b U St. *¥*HH#«6A. 6B©-*K* 
636*^**^4 3EKM!y7\ 3fc3Mfc£iJ¥&6A, 

lT4 .Ik Aftfcfi»* r »ar*3|HM&. AAkR 

fit L < {iSBHcoMfeS^^Sr 1 mo^ST'^Ai: 

[0032] -hfaHM^SStCfc^Tii, ^ n D n k 
30 ^>l»M«)3t«>t=*fe3K^fflv^v%ft*«. ^Ak»fel4i: 

T(i: : $:< 7 6 0 —8 0 0 nmVto-BmittlAV v ^ 
[0033] 

imwmi 2««w<wt*«KfcjHstr&k 
ttfc, »*a^6oi(Ba2»*«<%iai*«iajL. ^ 

-7f. ^Ak mi> L < {i^^rS1%*il»'i LT^iJK5 
B«ia^*J^t^**3<o*tJi8lrt-* k k t> 

iWBB^fe<ot»eii!3<^attf«as43e**«taiL. 

^Ak Hfet L< {iSHH=3:M^aLq&tt*i^ 1 Bco 
^ST^AkiSS'JL. l*fcfi'A3&»i5>attll»*'*-ftik 
50 tfX^h. 
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[0034] mfenmmmwzmi.z'&ft'? ztifrn 

[0035] 1oiB2^ft^3t2r. »raB6fc3fi**ttefc 
4 £ fc fc J: 0 , ^T«3e<OR»3taTAiftk H&S fe^ 

[0036] lME2ift*«tf33Kt. BUiE«r«3KOffim^ 

^y—k-t&zttfx'*. ^wtmwv<m.mitzm&. 30 

[HIH*)«f#&K9n 

[01 ] *H^^tfe^gl3'JgB^fflI®f®llt'fel». 
[02 ] ^H^^Efe^^S'JSSO^gPfiS^HTfc 

*. 
*. 

[04 ] *JW8<oa6!l<0««jRfc*J*t4a*W»ORBJ 
[05] t£5R^m^SS'J^a^gPSWciaT?> & . 40 



[^^iB^] 

1 7ls-£. 

2 fiDB*V? 
3 
4 
5 
6 
7 
8 
9 

1 0 
1 1 
1 2 
1 3 
14 
1 5 
1 6 
17 
1 8 

1 9 
20 

2 1 
22 
23 
24 

2 5 
26 
27 
28 
29 
30 

3 1 
3 2 
33 
34 
35 
3 6 
37 
38 
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